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(57) An indexable insert (10) is located on a tool- 
holder (40) with reference to bearing surfaces (80,82) 
on the insert and the toolholder which are proximate to 
the active cutting edge. These bearing surfaces (80,82) 
are internal to the peripheral (side) flanks (1 8) of the in- 
sert. Location of the insert in the toolholder is substan- 
tially independent of the relation between the toolholder 
pocket sidewalls and the peripheral flanks (18) of the 
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insert, thereby eliminating sources of error from insert 
manufacture and pocket manufacture. The insert (10) 
and toolholder (40) have locating units (30,32) disposed 
thereon adapted to matingly engage each other when 
the insert (10) is placed in the toolholder (40). At least 
one of the locator elements (30,32) has a bearing sur- 
face (80,82) or surfaces that extends through 360° and 
resulting in less movement of the insert (1 0) during use. 
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Description 

Field of the Invention 

[0001] The invention relates to cutting tools and, in 
particular, to cutting inserts and toolholders therefor that 
effect location of the insert at a selected position on the 
toolholder with improved accuracy and reliability, and a 
method of locating such inserts. More particularly, the 
invention provides inserts and toolholders wherein the 
inserts are located in the toolholder using reference sur- 
face or surfaces close to the active cutting edge and 
substantially independent of contact between the flanks 
of the insert and the toolholder. 

Background of the Invention 

[0002] In the cutting tool industry, it is a conventional 
practice to use cutting toolholders, e.g. mills, drills, 
lathes, reamers, bores, cutters, blades and other known 
cutting devices, having replaceable cutting inserts of 
hard wear resistant material releasably secu red thereto. 
The toolholders are manufactured with recesses or 
pockets therein, to hold and support the cutting insert, 
either alone or coupled with an insert-holding cartridge. 
Generally, the insert has multiple cutting edges or cut- 
ting edge portions and only one or two of them are put 
in contact with the workpiece at any one time. The cut- 
ting edge or edges positioned in the toolholder to contact 
the workpiece are referred to as active cutting edges. In 
this manner, when the active cutting edges of the insert 
become dull or the insert otherwise fails, the less expen- 
sive insert is indexed to an unused cutting edge which 
becomes "active" or replaced rather than replacing or 
repairing an entire tool. 

[0003] The use of inserts has provided cost savings 
in materials and labor, as well as allowing use of mate- 
rials for the cutting insert that are different from the tool- 
holder material. However, the use of replaceable inserts 
has also created challenges in positioning the insert uni- 
formly, accurately and repeatably in the toolholder in a 
selected orientation, that is, to locate the insert. Another 
challenge presented by insert use is to limit movement 
of the insert relative to the toolholder during use. Loca- 
tion is critical to overall tool performance including the 
tolerances that can be maintained, reliability of the tool, 
down time and tool life. 

[0004] Historically, cutting edges integral with a cut- 
ting tool, such as the teeth on a hand saw, had a fixed 
position relative to the tool body and movement of the 
cutting edge was limited by characteristics of the tool 
material. The use of inserts as individual parts of a cut- 
ting tool, separate from the toolholder, introduced new 
variables that contribute to inaccuracy in positioning of 
the active cutting edge. Variables that affect position of 
the active cutting edge in the toolholder include, but are 
not limited to, variations in size or shape from insert to 
insert, variations in the distance between features on the 



same insert, variations in geometrical forms on the in- 
sert, variations in toolholder pocket sidewalls and posi- 
tion of the pocket. Use of inserts also increased the po- 
tential for movement of the insert (and hence the cutting 

5 edge) relative to the toolholder during use. 

[0005] Locating an insert involves positioning the in- 
sert at a selected location on the toolholder, relative to 
the x, y and z axes of three-dimensional space, and dur- 
ing use the insert's movement on these axes, transla- 
te tionally and rotationally, relative to the toolholder should 
approach zero. Additionally, in order to maintain accu- 
racy of a cutting process when a used cutting edge is 
changed for an unused edge, it is desirable that the user 
be able to position the insert in the toolholder such that 

15 the unused cutting edge is located in nearly the identical 
place in relation to the toolholder and workpiece as was 
the former cutting edge. This challenge is multiplied 
when a tool holds more than one insert since the inserts' 
positions in the pockets relative to each other also affect 

20 cutting. Various known holding means, such as screws 
and clamps, are used in the industry to secure cutting 
inserts in toolholders. Heretofore, holding means have 
been used in conjunction with the sidewalls of the pock- 
ets in the toolholder to locate the insert. 

25 [0006] Conventionally, an insert positioned in a tool- 
holder has bottom and flank (side) surfaces in contact 
with the pocket walls, and has at least one cutting edge 
that is formed by intersection of the top surface with the 
flanks. A portion of the cutting edge extends beyond the 

30 toolholder for contacting the workpiece. The sidewalls 
of the toolholder pockets are routinely utilized as locat- 
ing surfaces for the insert. Users push inserts into tool- 
holder pockets until the insert flanks proximate to the 
pocket sidewalls abut the sidewalls along at least a por- 

35 tion of the flank length. The insert is then releasably se- 
cured, with the flanks abutting toolholder pocket side- 
walls, by a holding means. In this conventional locating 
method, the insert flanks determine the position of the 
insert, relative to the toolholder, by contact between the 

40 insert flanks proximate to the pocket sidewalls and the 
pocket sidewalls, and thereby dictate the position of the 
active cutting edges on the portion of the insert extend- 
ing beyond the toolholder. The pocket sidewalls also 
support the insert and are designed to prevent it from 

45 moving out of the selected position due to forces gen- 
erated by contact with the workpiece. That is, in the prior 
art, the flanks of the insert and the pocket sidewalls are 
used to locate the insert. 

[0007] A disadvantage of prior art locating means has 
50 been inaccurate location of the active cutting edge of 
the insert in relation to the workpiece. U.S. Patent No. 
3,813,746 to Price recognized problems that prior art 
cutting tools have with insert location, noting that as a 
practical matter, cutting edges will not always be located 
55 at exactly the same position in relation to the holder. 
Price discloses a locking pin used to wedge an insert 
flank against a toolholder pocket sidewall and seeks to 
limit variation in cutting edge position by inclining the 
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pocket sidewall to reduce forward and rearward insert 
displacement. Heretofore other attempts have been 
made to reduce or eliminate positioning variables, in- 
cluding the following: 

U.S. Patent No. 3,911,543 to Sorice discloses an 
elongated cutting insert with a locating pin. The in- 
sert engages the rear, side and bottom wall of the 
toolholder pocket. 

U.S. Patent No. 4,028,782 to Stansak discloses an 
insert having notches in upper and lower surfaces 
which correspond to the toolholder pocket. Preci- 
sion indexing is accomplished by indexing surfaces 
positioned on the flanks of the insert. 
U.S. Patent No. 4,244,666 to Erickson et al. disclos- 
es a locking pin that tilts to locate the insert against 
the back wall of the toolholder pocket. 
U.S. Patent No. 4,420,280 to Gustafson discloses 
a toolholder with a locking pin on an insert holder 
engaging the central hole of an insert and a clamp- 
ing wedge which moves the insert holder. The 
clamping wedge engages the insert holder thereby 
moving the locking pin and insert and locating the 
insert by abutment of the insert flank with a stop on 
the toolholder. Spring means push the insert away 
from the stop when the clamp is released. 
U.S. Patent No. 4,525,110 to Stojanovski discloses 
ball nose end mill inserts having recesses which are 
acted upon by protuberances on a cap to locate the 
insert against a toolholder pocket sidewall. 
U.S. Patent No. 5,035,544 to Ikenaga et al. U.S. 
Patent No. 3,837,058 to Barkley et al., and U.S. Pat- 
ent No. 5,586,844 to Nyman disclose various exam- 
ples of a toolholder with a locking pin which engag- 
es the central hole of an insert and a clamping 
wedge attached to the toolholder by a screw. A rear 
end of the clamping wedge assembly engages an 
inclined supporting surface and a front end of the 
clamping wedge assembly engages the insert flank. 
Location of the insert on the pin is made by the 
wedge with reference to the insert flank. 
U.S. Patent No. 5,682,803 to Boianjiu discloses an 
insert or shim having a pattern of protrusions de- 
signed to indent the flat toolholder pocket when a 
clamp secures the insert to prevent movement dur- 
ing use. The insert may have a protrusion, which 
fits a recess in the shim. 

[0008] The foregoing prior art attempts to secure in- 
serts still have drawbacks associated with using insert 
flanks and toolholder pockets as reference surfaces for 
locating the active cutting edge, and provide inaccurate 
cutting edge location. 

[0009] Another drawback in conventionally locating 
prior art inserts in toolholders has been inability to main- 
tain the position of the cutting edge, and therefore the 
workpiece finish, to within desired tolerances in a given 
size insert. It is known in the industry that, as the dis- 



tance between the locating surface and the active cut- 
ting edge increases, the difficulty of maintaining thatdis- 
tance to within a selected tolerance during insert man- 
ufacture increases. This phenomenon is recognized in 
5 manufacturing standards and grades of precision. For 
example, DIN standard 7160 DY5 qualifies articles of 
various dimensions as having met the "h7" grade of pre- 
cision based upon the tolerances that the article holds. 
However, the margin for error gets larger as the size of 
10 the part increases. Comparing two articles that meet the 
"h7" grade, a 100 mm long article and a 10 mm long 
article, shows that the tolerances required are not the 
same. The larger article meets the "h7" grade provided 
it is within ± 1 7.5 microns of the desired dimension. The 
15 smaller article must hold more stringent tolerances of ± 
7.5 microns to achieve the same "h7" grade of precision. 
This manufacturing standard, and others, recognize that 
it is more difficult to maintain a selected tolerance, of " ± 
x" units of measurement, on a dimension as the size of 
20 the dimension increases. Due to this phenomenon, the 
greater the length dimension (distance) between the lo- 
cating surface on the insert and the cutting edge being 
located (active cutting edge), the more difficult it is to 
maintain the location of the cutting edge to a selected 
25 tolerance. This is a major disadvantage of the prior art 
location means, which typically locate the insert using 
the insert flanks farthest away from the cutting edge be- 
ing located. The distance between the active cutting 
edge and the flank of the insert distant from the cutting 
30 edge is dictated by the size of the insert, which is often 
not amenable to a different selection. Applicants' inven- 
tion reduces this inaccuracy by placing the insert locat- 
ing units close to the cutting edge being located, and is 
independent of insert size. 
35 [0010] During use of a cutting tool, movement of the 
cutting insert in relation to the toolholder introduces an- 
other source of inaccuracy. For example, "insert rise" is 
characterized by movement of the insert in relation to 
the pocket walls. This movement is caused by forces 
40 exerted on the insert when it contacts the workpiece. It 
is known in the industry that the forces exerted on an 
insert in a toolholder during cutting act to move the insert 
in one or more of six degrees of freedom of movement 
of the insert. The six degrees of freedom designate the 
45 six possible types of directional movement that can be 
imparted to an object, such as an insert, when a force 
is exerted thereon, and correspond to translational or 
rotational movement in relation to the conventional x, y, 
z axes that describe three dimensional space. In the pri- 
50 or art, attempts are made to limit the degrees of freedom 
of movement of the insert by locating the insert against 
the toolholder pocket floor and one or more sidewalls, 
and then securing the insert with a clamp or other hold- 
ing means. However, inaccuracies in positioning the ac- 
55 tive cutting edge and in movement of the insert during 
use remain in conventional cutting tools. 
[0011] Yet another disadvantage of the prior art has 
been the need for precision machining of the toolholder 



25 



30 



35 



40 



45 



50 



3 



5 



EP 1 190 795 A1 



6 



pockets. Since the floor and usually two sidewalls are 
used to locate the insert, all three of these surfaces must 
be precisely machined to avoid irregularities such as in- 
correct angular relationships, improper pocket size and 
surface irregularities all of which can change the posi- 
tion of the insert relative to the workpiece either during 
use or when the insert is exchanged for a new one. The 
precision required of the toolholder pockets results in 
increased costs for the design and manufacture of tool- 
holders. Particularly where the pocket geometry is com- 
plex or difficult to machine, creating a pocket or series 
of pockets having sidewalls in precise relation to each 
other and the tool body is costly and time consuming. 
Even precision machined pockets do not achieve the tol- 
erance requirements for some machining applications. 
[0012] The foregoing drawbacks in conventional loca- 
tion devices have been recognized in the industry. Prior 
art attempts to use location means other than the pocket 
sidewall have resorted to adding parts external to the 
insert periphery which contact the insert flanks, thereby 
perpetuating inaccuracies attributable to variations in 
the insert. U.S. Patent No. 4,632,606 to Lagerberg dis- 
closes a localization pin that contacts a hole in a cutting 
insert on two separate centering surfaces. The flanks of 
the insert abut support surfaces on a plate attached to 
the toolholder and slide along these surfaces until the 
localization pin is wedged in the insert hole, thereby lo- 
cating with reference to the insert flanks. U.S. Patent 
No. 4,714,384 to Lagerberg discloses a toolholder with 
a locking pin which engages a hole of an insert and a 
two part clamping assembly attached to the toolholder. 
The clamping assembly engages the insert flanks push- 
ing the insert onto the pin. These designs continue to 
use the insert flanks as a reference and have the draw- 
back of making the tool larger and heavier. Increased 
size in a cutting tool can interfere with certain cutting 
operations. Further, the heavier the tool becomes, the 
greater the forces that are exerted on the insert when 
the tool is in motion and the greater the dynamic inac- 
curacy of the location of the cutting edge. The prior art 
attempts often decrease accuracy due to numerous 
movable parts external to the periphery of the insert and 
may exhibit tool imbalances. Another disadvantage of 
several of the prior art location devices has been limited 
capability to withstand the extreme forces generated on 
the cutting tool. As machine tools achieve higher revo- 
lution per minute capabilities and speeds and feed rates 
are increased, heavy tools and those having numerous 
movable parts become more undesirable. 
[0013] Applicants have developed a new cutting in- 
sert and toolholder geometry that provides excellent lo- 
cating accuracy and simplicity of manufacture, and a 
method of locating a cutting insert in a toolholder em- 
ploying the new geometries which overcome the fore- 
going disadvantages. 



Brief Summary of the Invention 

[0014] It is an object of the present invention to pro- 
vide an insert, toolholder, cutting tool and method of lo- 
5 eating an insert, which overcome the disadvantages of 
the prior art. It is, therefore, an object of this invention 
to provide an insert and toolholder design which pro- 
vides excellent accuracy and reliability in locating the 
insert in a tool body or holder. A more particular object 
of the invention is to provide a method for uniformly, ac- 
curately and repeatably locating an insert in a tool body 
or holder in a selected orientation. 
[0015] It is an object of the invention to provide a new 
method and features for locating the insert in the tool- 
holder with greater uniformity, accuracy and repeatabil- 
ity, and limit the insert's freedom of movement during 
use. A further object of the invention is to provide mating 
engagement of locating units having a bearing surface 
or surfaces extending through 360°. 
[0016] It is an object of the invention to provide an im- 
proved cutting tool having an insert or inserts located in 
a toolholder substantially independent of contact be- 
tween the toolholder pocket sidewalls and the insert 
flanks. 

[0017] It is an object of the invention to provide an im- 
proved cutting tool with locating units, in particular mov- 
ing parts thereof, internal to the toolholder body and in- 
sert body. It is a further object of the invention to provide 
an insert locating unit, in particular the locator elements 
and bearing surfaces thereof that are internal to the pe- 
ripheral flanks and top surface of the insert being locat- 
ed. 

[0018] It is another object of the invention to provide 
an insert that is located by one or more bearing surfaces 
during manufacture and located by the same bearing 
surface or surfaces in the use environment. 
[0019] It is an object of the invention to increase the 
precision of locating inserts by reducing the distance be- 
tween the locating surfaces, such as the bearing surface 
or surfaces, and the active cutting edge being located 
thereby improving tolerances which can be met. It is also 
an object of the invention to increase the precision of 
locating the active cutting edge of larger inserts by elim- 
inating the effect of the increase in insert size on toler- 
ances that can be met by locating without reference to 
the opposite flank. 

[0020] Applicants' invention also relates to a method 
of locating a cutting insert in a toolholder by positioning 
an insert having a first locating unit in aligned relation 
with a toolholder having a second locating unit adapted 
to mate with the first locating unit, the first locating unit 
comprising at least one stationary locator element and 
the second locating unit comprising at least one tool- 
holder locator element, such that one of the stationary 
locator elements is matingly engagable with one of the 
toolholder locator elements, matingly engaging the first 
and second locating unit and exerting force on one of 
the locating unit whereby the insert's location in the tool- 
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holder is determined by abutment of selected bearing 
surface or surfaces of the first and second locating unit, 
and substantially independent of insert flank position. 
It is an object of the invention to provide a cutting tool 
having a toolholder with an insert receiving region hav- 
ing an insert receiving seat, and a cutting insert secur- 
able within the region having a first locating unit dis- 
posed on the insert body, the first locating unit compris- 
ing first and second stationary locator elements dis- 
posed on at least one of the surfaces, the first stationary 
locator element positioned proximate a cutting edge to 
be located, as well as a second locating unit disposed 
in the insert receiving region, the second locating unit 
comprising first and second toolholder locator elements, 
at least one of the toolholder locator elements being 
adapted to mating ly engage at least one of the station- 
ary locator elements, the locator elements comprising 
bearing surfaces. The tool also has a tensioning device 
for urging bearing surface on one of the toolholder loca- 
tor elements into abutment with the bearing surface of 
the first stationary locator element. 
[0021] It is another object of the invention to provide 
a tool having a toolholder having a toolholder body com- 
prising an insert receiving region having an insert receiv- 
ing seat, a toolholder locating unit disposed in the insert 
receiving seat; an insert having a body defined by a top 
surface, a bottom surface and at least one flank extend- 
ing therebetween, and at least one cutting edge formed 
by intersection of one of the flanks and one of the sur- 
face or surfaces, the insert being releasably secured on 
the insert receiving seat, an insert locating unit disposed 
on one of the surface or surfaces and adapted to mat- 
ingly engage the toolholder locating unit; and a tool pe- 
riphery, that is an outline or profile of the tool, formed by 
combining outlines of the insert receiving region and the 
insert, the toolholder locating unit and the insert locating 
unit being encompassed by the tool periphery, whereby 
the locating units lie internal to the bodies. 
[0022] It is a further object of the invention to provide 
a toolholder for holding a cutting insert, having a tool- 
holder body and an insert receiving region comprising 
an insert receiving seat for contacting the bottom sur- 
face and a toolholder locating unit for matingly engaging 
the insert locating unit; the insert receiving seat having 
a distal portion for supporting the active cutting edge 
during use; the toolholder locating unit comprising a first 
toolholder locator element disposed on the distal portion 
and having reference bearing surface or surfaces for 
abutting first insert locator element bearing surface or 
surfaces proximate the active cutting edge; and a sec- 
ond toolholder locator element for engaging a second 
insert locator element and having second bearing sur- 
face or surfaces for contacting second insert locator el- 
ement bearing surface or surfaces; one of the first and 
second toolholder locator elements being movable in re- 
lation to the toolholder body for urging the first insert lo- 
cator element bearing surface or surfaces against the 
first toolholder locator element bearing surface or sur- 



faces; and a tensioning device for moving one of the first 
and second toolholder locator elements. 
[0023] It is another object of the invention to provide 
a toolholder for holding a cutting insert, comprising an 
5 insert receiving seat for contacting the bottom surface 
of an insert, the seat having a distal end for supporting 
an insert cutting edge during contact between the cut- 
ting edge and a workpiece, and a locating unit for locat- 
ing the insert on the seat substantially independent of 
contact between the insert flanks and the toolholder, the 
locating unit comprising a toolholder stationary locator 
elementfor mating engagement with a stationary locator 
element positioned on the insert bottom surface, the 
toolholder stationary locator element positioned on the 
distal end, a movable locator element for bringing bear- 
ing surface or surfaces on the stationary locator ele- 
ments into mutual abutment and a tensioning device for 
actuating the movable locator element. 
It is also an object of the invention to provide a cutting 
insert of hard wear resistant material releasably secur- 
able in a toolholder comprising atop and bottom surface 
or surfaces, at least one flank extending therebetween, 
a cutting edge formed by intersection of the at least one 
flank and the top surface, at least a portion of the cutting 
edge being an active cutting edge during use, an insert 
locating unit for engaging a toolholder locating unit dis- 
posed on the toolholder, comprising a plurality of locator 
elements disposed on the surface or surfaces and inter- 
nal to the at least one flank, at least one of the locator 
elements positioned proximate the active cutting edge 
and adapted to matingly engage a toolholder locator el- 
ement positioned in an insert receiving region of a tool- 
holder, bearing surface or surfaces on the locator ele- 
ments for contacting adjacent bearing surface or surfac- 
es on the toolholder locating unit during mating engage- 
ment in response to forces exerted by a tensioning de- 
vice on the toolholder, thereby locating the active cutting 
edge substantially independent of contact between the 
at least one flank and the toolholder. 
[0024] It is a yet further object of the invention to pro- 
vide a cutting insert wherein the locator elements com- 
prise bores for matingly engaging pins on a toolholder 
and bearing surface or surfaces circumscribing the bore 
for frictionally limiting rotational and translational move- 
ment of the insert. 

Brief Description of the Drawings 

[0025] The invention will be more closely described 
hereinafter in connection with the appended drawings. 

Figure 1 shows afirstembodimentof acutting insert 
according to the present invention in perspective 
view. 

Figure 2 is a bottom perspective view of the cutting 
insert of Figure 1 . 

Figure 3 is a perspective view of the cutting insert 
shown in Figure 1 showing the relation with a tool- 
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holder of the present invention. 
Figure 4 is an exploded view of Figure 3. 
Figure 5 is a cross-sectional view of the cutting in- 
sert and toolholder of Figure 3, viewed along a bi- 
sector line shown by arrows 5-5. 
Figure 6 shows a second embodiment of an index- 
able cutting insert and toolholder according to the 
present invention in sectional view, it being under- 
stood that a perspective view of this embodiment 
would be substantially identical to Figure 3. 
Figure 7 shows a third embodiment of a cutting in- 
sert and milling cutter of the present invention. 
Figure 7a shows a detail of the insert portion of Fig- 
ure 7. 

Figure 8 is a cross sectional view of Figure 7 taken 
along the line 8 - 8 showing the locating units of the 
present invention. 

Figure 9 shows a fourth embodiment of a cutting 
insert and toolholder according to the present in- 
vention in top plan view. 

Figure 1 0 is a cross-sectional view of the cutting in- 
sert of Figure 9, viewed along a line shown by ar- 
rows 10-10. 

Figure 11 shows a fifth embodiment of a cutting in- 
sert and toolholder according to the present inven- 
tion in perspective view. 

Figure 1 2 is a cross-sectional view of the cutting in- 
sert of Figure 1 1 , viewed along a line shown by ar- 
rows 12-12. 

Detailed Description of the Invention 

[0026] The present invention relates to a cutting tool 
that provides more accurate and reliable cutting opera- 
tions through use of a new method and device for locat- 
ing inserts in a toolholder. More particularly, the inven- 
tion provides inserts, toolholders, and a method of ac- 
curately locating an insert in the toolholder in a selected 
orientation that results in positioning of the active cutting 
edge, in relation to the toolholder and workpiece, that is 
uniform and repeatable when changing cutting edges or 
inserts. The present invention provides the foregoing 
and other advantages by locating the active cutting edge 
of the insert with reference to bearing surface or surfac- 
es on the insert and the toolholder which are proximate 
the active cutting edge. These bearing surfaces are in- 
ternal to the peripheral (side) flanks of the insert. Loca- 
tion of the insert in the toolholder is substantially inde- 
pendent of the relation between the toolholder pocket 
sidewalls and the peripheral flanks of the insert, thereby 
eliminating disadvantages of prior art locating methods 
and devices. During manufacture the flanks of inserts of 
the invention can be ground using the bearing surfaces 
as reference points in securing the insert. In this manner, 
the same surface that serves as a reference point during 
manufacture of the cutting edge acts as the reference 
point for location of the cutting edge during use. Utilizing 
the bearing surface or surfaces of the invention, internal 



to the flanks, as reference points during manufacture 
eliminates errors inherent in prior art inserts which are 
ground during manufacture with reference to a flank 
which is then itself ground thereby destroying the refer- 
5 ence point. Manufacture of toolholders of the invention 
is simplified by eliminating the need for precisely made 
pocket sidewalls. Boring holes is inherently simpler and 
easier and eliminates runout. 

[0027] The insert and toolholder have locating units 
10 disposed thereon adapted to matingly engage each oth- 
er when the insert is placed in the toolholder. Each lo- 
cating unit is comprised of one or more locator elements 
possessing bearing surface or surfaces. The bearing 
surface or surfaces comprise points, lines or planes of 
15 contact, or combinations thereof, between the matingly 
engaged locating units. During use, the bearing surfac- 
es of both the insert and toolholder locator elements are 
positioned internal to the insert body or the toolholder 
body thereby eliminating external moving parts. Bearing 
20 surface or surfaces proximate the active cutting edge 
serve as reference surface or surfaces for location of 
the active cutting edge. At least one of the locator ele- 
ments has a bearing surface or surfaces that extends 
through 360° and limits movement of the insert in the 
25 plane of the insert receiving seat of the toolholder. In a 
preferred embodiment, the six degrees of freedom of 
movement of the insert in relation to the toolholder are 
limited. That is, contact between the bearing surfaces 
on the insert and toolholder limits the translational and 
30 rotational movement of the insert in relation to the x, y 
and z axes. Position of the points, lines or planes of con- 
tact, or combinations thereof, between the bearing sur- 
faces on the insert and toolholder may change during 
use depending on the forces exerted on the active cut- 
35 ting edge. 

[0028] The locating unit disposed upon the insert, 
hereinafter the insert locating unit, comprises at least 
one stationary locator element proximate a correspond- 
ing cutting edge to be located. In a preferred embodi- 
40 ment, the insert locating unit comprises a plurality of sta- 
tionary locator elements. Preferably, at least one locator 
element is disposed on the insert proximate to each cut- 
ting edge of the insert. Positioning a locator element that 
will act as the reference for location of a particular cut- 
45 ting edge proximate that cutting edge greatly improves 
the tolerances that can be met in locating the insert. In 
a preferred embodiment, a stationary locator element is 
positioned on the bottom of the insert proximate a flank 
that intersects the insert top surface forming the active 
50 cutting edge thereby. In this manner, the locator ele- 
ments are positioned internal to the cutting tool periph- 
ery avoiding the drawbacks of the prior art. 
[0029] Toolholders suitable for use in the present in- 
vention include devices having an insert receiving re- 
55 gjon, such as a pocket, cartridge or the like. In the prior 
art, the insert receiving region includes a floor and side- 
walls against which the insert is located and then se- 
cured. Toolholders of the present invention have an in- 
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sert receiving region with an insert receiving seat at the 
distal end thereof, and optionally sidewalls. However, lo- 
cation of the insert is accomplished in the present inven- 
tion substantially independent of the sidewalls of the in- 
sert receiving region. In a preferred embodiment, the in- 
sert is located completely independent of the toolholder 
pocket sidewalls. 

[0030] Toolholdersofthe instant application locate the 
insert by means of a locating unit, disposed in the insert 
receiving region of the toolholder, hereinafter the tool- 
holder locating unit, matingly engaging the insert locat- 
ing unit. The toolholder locating unit comprises one or 
more locator elements. A first toolholder locator element 
is disposed in the insert receiving region near the distal 
end of the insert receiving seat proximate the position 
of the active cutting edge of the insert during use. This 
first toolholder locator element has bearing surface or 
surfaces that comprise reference surfaces for locating 
the insert. In a preferred embodiment, the toolholder lo- 
cating unit comprises a stationary locator element and 
a movable locator element. It is preferred that the locator 
element proximate the distal end of the insert receiving 
seat is stationary. The locator elements are disposed on 
the toolholder in a manner which allows mating engage- 
ment of at least one of the toolholder locator elements 
closest to the distal end of the insert receiving seat with 
an insert locator element proximate the active cutting 
edge when the insert is placed in the toolholder for use. 
[0031] This mating engagement limits translational 
movement along the x, y, and z axes. The toolholder has 
a tensioning device, which may be integral with the tool- 
holder or comprised of a separate part or parts posi- 
tioned on or within the toolholder body depending upon 
the embodiment. The tensioning device exerts a force 
that causes the matingly engaged locator elements of 
the insert and toolholder to abut at respective bearing 
surfaces. The tensioning device may be a spring, cam, 
screw or other similar known devices. It is preferred that 
the force or a resultant vector of the force exerted by the 
device draws the insert into the toolholder pocket. The 
tensioning device that may be any suitable device that 
exerts a selected translational force on the moveable 
locator element and may be integral with the locator el- 
ement. The force exerted by the tensioning device caus- 
es movement of the movable locator element, bringing 
bearing surfaces on the insert and toolholder into con- 
tact thereby locating the insert relative to the toolholder. 
The translational force is selected to be of a magnitude 
at least great enough to cause bearing surfaces to abut, 
but less than that which would cause failure of the tool- 
holder or fracture the insert. The direction of the trans- 
lational force is selected to act upon the movable locator 
element such that the bearing surfaces of the insert and 
toolholder are brought into abutment. In a preferred em- 
bodiment, the tensioning device is a coil spring, but oth- 
er tensioning devices known in the industry such as flex- 
ible pins, cams, washer-type spring's flexing slots and 
the like can be used. In a preferred embodiment, the 



movable locator element comprises a tensioning de- 
vice. 

[0032] For many applications, the force holding the lo- 
cator elements and their respective bearing surfaces in 

5 contact has the same vector direction as major forces 
exerted on the insert during cutting actions. This creates 
an additive effect between the force vectors exerted 
against the substantially inelastic insert, securely locat- 
ing the insert by contact between the insert locator ele- 

10 ments and the toolholder locator elements. Where cut- 
ting forces are directed along vectors different from the 
tensioning force, the mating engagement between the 
locating units limits the six degrees of freedom of move- 
ment of the insert thereby providing improved reliability 

15 in insert location. The invention described herein im- 
proves the accuracy of insert location by reducing the 
distance between the active cutting edge being located 
and the locating surface thereby reducing the size effect 
on tolerances. Repeatability of location when changing 

20 inserts or cutting edges is also improved in the invention 
since dimensional differences between inserts and var- 
iations in the position of insert features relative to the 
cutting edge do not affect location. The present inven- 
tion will become more clear upon consideration of the 

25 following embodiments that are intended to be illustra- 
tive and not limiting of the scope of the present invention. 
[0033] A preferred embodiment of the present inven- 
tion is shown in Figure 1. The indexable cutting insert 
10 has a body 12 of hard wear resistant material. The 

30 body includes a top surface 1 4 and a bottom surface 1 6 
connected by a peripheral wall 18 extending therebe- 
tween. The body comprises two substantially cylindrical 
cutting ends 11 & 13 connected by central portion 15 
interposed therebetween. Optionally, the body may 

35 have a single cutting end 1 1 . The cutting ends of Figure 
1 , include flanks 20 and 22, that intersect top surface 1 4 
to form cutting edges 24 and 26, respectively. In Figure 
1, cutting ends 11 & 13 have a substantially cylindrical 
shape with planar flanks extending substantially parallel 

40 to peripheral wall 1 8. Other cutting end geometries may 
be used, such as polygon sections, as well as cutting 
ends having flanks with multiple subsidiary flank por- 
tions and other geometries within the knowledge of one 
ordinary skill in the art that do not interfere with the func- 

45 tioning of the locating units. 

[0034] Figure 2 is a perspective view of the bottom of 
the insert of Figure 1 showing important features of the 
present invention. The bottom surface 16 of the insert 
is substantially planar. While this planar feature provides 

50 ease of manufacture, optionally a more complex geom- 
etry, such as multiple planes, or a non-planar bottom 
surface may be employed with the invention provided 
that it does not interfere with location according to the 
invention. An insert locating unit 28 is disposed on bot- 

55 torn surface 1 6. Insert locating unit 28 comprises at least 
one stationary locator element, and is adapted to mat- 
ingly engage a toolholder locating unit of the present in- 
vention, as will be hereinafter described. In this embod- 
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iment, stationary locator elements 30 and 32 are integral 
with the insert body 1 2. Each stationary locator element 
is disposed proximate a corresponding flank 20 and 22, 
which forms a respective cutting edge 24 and 26 by in- 
tersection with top surface 14. In an alternative embod- 
iment, additional cutting edges may be formed by inter- 
section of flanks 20 and 22 with bottom surface 16. In 
the alternative embodiment, a second set of insert loca- 
tor elements is disposed on top surface 14 for locating 
the additional cutting edges or locator elements 30 and 
32 may be extended to intersect the top surface 14, 
forming a through and through opening. 
[0035] The locator element 30 is disposed on the in- 
sert bottom surface 16 at a distance "d" from flank 20 
selected to minimize the distance between cutting edge 
24 and locator element 30 while retaining sufficient ma- 
terial therebetween to support the cutting edge and re- 
duce the likelihood of fracture of the insert in the area 
of the locator element. The required thickness of mate- 
rial remaining between flank 20 and the nearest locator 
element 30 is a function of the material used, generally 
a hard wear resistant nitride, carbide or ceramic. The 
amount of material, and hence the least distance be- 
tween cutting edge 24 and locator element 30, is deter- 
mined based upon the strength and stress condition of 
the insert material. It is within the knowledge of one of 
ordinary skill in the art to determine the minimum mate- 
rial between the cutting edge and the locator element 
sufficient to withstand cutting forces while still providing 
desired benefits of the instant invention. 
[0036] The distance between the flanks 20 and 22 and 
the centers of the locator elements 30 and 32, respec- 
tively, is approximately equal to one radius of the cutting 
ends 1 1 and 1 3. Preferably a stationary locator element 
is positioned a maximum of 40% of the length of the in- 
sert away from the cutting edge or edges to be located 
using that locator element as a reference or from the 
flank or flanks proximate thereto, more preferably 30% 
or less. Positioning the reference locator element close 
to the flank nearest the cutting edge being located re- 
duces the distance between the bearing surfaces used 
as reference surfaces in location and the cutting edge. 
Decreasing this distance enables manufacturers to hold 
more precise tolerances and hence improve the accu- 
racy of location of the insert. In Figure 2, stationary lo- 
cator elements 30 and 32 are recesses in bottom sur- 
face 16, and comprise bearing surfaces 36 extending 
into the insert body 12 and terminating at floor 34. The 
stationary locator elements may be created using 
known manufacturing methods such as pressing, grind- 
ing, molding, printing, drilling and the like. 
[0037] Figure 3 is a perspective view of a preferred 
embodiment of a toolholder, with an insert located there- 
in, according to the present invention. The toolholder 40 
comprises a toolholder body 42 and an insert receiving 
region 44. Screw 56 and clamp 58, in Figure 3, comprise 
a holding means, but any conventional holding device 
known in the art, for example shims, cams, wedges and 



the like, which does not interfere with locating the insert 
according to the invention, can be used to secure the 
insert. Figure 4, an exploded view of Figure 3, shows 
the relationship between various features of a toolholder 

5 40 and a cutting insert 1 0 of the present invention. Insert 
receiving region 44 includes an insert receiving seat 46 
and, optionally, sidewalls 48. Bores 50 penetrate insert 
receiving seat 46 and extend into the toolholder. The 
toolholder locating unit of this embodiment comprises 

10 toolholder locator elements, as will hereinafter be de- 
scribed, positioned within the bores 50, that extend out- 
ward from the insert receiving seat 46 to matingly en- 
gage insert locator elements according to Figure 2 on 
insert bottom surface 16. Figure 5 is a cross-sectional 

15 view of the cutting insert and toolholder of Figure 3, 
showing mating engagement of insert locating unit 28 
and toolholder locating unit 60. Bottom surface 1 6 abuts 
insert receiving seat 46. 

[0038] Bores 50 penetrate insert receiving seat 46 

20 and extend into the toolholder. In Figure 5, the bores 
extend at angles a and (3 to insert receiving seat 46 and 
are perpendicular to both the longitudinal and trans- 
verse axes thereof. However, it is within the scope of the 
invention to provide bores disposed at non-perpendicu- 

25 lar angles to one or both of the axes, and bores disposed 
at angles different from each other, provided that the an- 
gles do not interfere with mating engagement. Prefera- 
bly, bore angles to the longitudinal and transverse axes 
range between 30° and 90°. The stationary locator ele- 

30 ments of the insert are disposed at angles, which facil- 
itate mating engagement with toolholder locator ele- 
ments positioned within the bores and may be disposed 
at angles. It is preferred that the insert locator elements 
are disposed at angles that are substantially the same 

35 as those of the corresponding bore, most preferably the 
same angle. In this embodiment, the toolholder locator 
elements positioned within bores 50 are a stationary lo- 
cator element 64 and a movable locator element 66, 
which are matingly engaged with stationary locator ele- 

40 ments 30 and 32, respectively. This mating engagement 
provides improved restraint on insert movements during 
cutting operations. 

[0039] The locator elements of the embodiment 
shown in Figures 3-5 are recesses disposed on the in- 

45 sert bottom 1 6 and pins positioned in the bores 50. The 
pins and recesses have shapes which provide for mat- 
ing engagement, and may have various cross sectional 
shapes such as, by way of non-limiting example, round, 
polygonal, oval or combinations thereof, as well as var- 

50 bus three dimensional shapes, such as frustroconical, 
conic, pyramidal or the like, which do not interfere with 
functioning of the invention. A preferred stationary tool- 
holder locator element, is fixed within the bore by known 
means such as interference fit. Optionally the stationary 

55 toolholder locator element may be integral with the tool- 
holder. 

[0040] The material of the toolholders can be steel or 
other material known in the art for use in toolholders. 
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Inserts of the invention are be made of hard, wear re- 
sistant materials commonly used in the cutting industry, 
such as cemented carbide, ceramic, cubic boron nitride, 
diamond and combinations thereof. The inserts may al- 
so be coated, as is known in the industry, with coatings 
such as ceramic, diamond, c-BN, and carbides, nitrides 
and carbonitrides of the elements of Group IV, as well 
as combinations thereof. The insert locator elements 
may be of the same material as the insert or a different 
material, for example a lining of another substance may 
be applied to add lubricity to aid mating engagement. 
The pins may be of the same material as the toolholder 
or the insert or of a material different from both. 
[0041] The movable toolholder locator element 66 is 
displaceable within its bore in a direction parallel to the 
element's longitudinal axis with minimal motion perpen- 
dicular thereto. The tensioning device 68 exerts a force 
displacing the movable locator element 66 upward 
thereby bringing bearing surface 80 into engagement 
with bearing surface 36 of the stationary locator element 
32. In this embodiment, bearing surface 80 comprises 
a wedge at the top of the movable toolholder locator el- 
ement. This bearing surface imparts the force of the ten- 
sioning device acting on the movable locator element to 
the insert, creating both horizontal and vertical vector 
components, and thereby drawing the insert rearwardly, 
that is into the pocket. The rearward motion of the insert 
body brings bearing surface 82 of stationary locator el- 
ement 64 into abutting contact with bearing surface 36 
of the stationary locator element 30 closest to the active 
cutting edge 24. The inelastic nature of the insert mate- 
rial and the fixed position of the stationary locator ele- 
ment 64 provide a stable interface between 64 and 30, 
which provides uniform and repeatable positioning of 
the insert. Overall accuracy of location of the active cut- 
ting edge 24 is also improved due to the close proximity 
of locator elements 64 and 30 thereto. The insert flank 
22 which would be used in conventional insert location 
is approximately 6 times further away from the active 
cutting edge 24 than the insert locator element 30; re- 
ducing this distance improves the tolerances that can 
be met. 

[0042] To use an insert in the embodiment of Figures 
1 -5, the insert body 1 2 is positioned in the insert receiv- 
ing region such that the insert locator elements are 
aligned with the toolholder locator elements extending 
from the insert receiving seat. Insert bottom 16 is then 
brought into contact with the insert receiving seat 46 
causing the toolholder locator elements 64 and 66 to en- 
gage the insert locator elements. Tensioning device 68 
is compressed sufficiently to allow mating engagement 
of the respective locator elements. Tensioning device 68 
is released and pushes movable locator element 66 up- 
ward to engage bearing surface 36 of element 32 with 
bearing surface 80. The wedge of 80 draws the insert 
into the pocket and causes abutment of bearing surfac- 
es 36 and 82. The method of locating the insert of the 
invention requires deactuating the tensioning device, 



matingly engaging the locator elements of the toolholder 
and insert, and reactuating the tensioning device. Actu- 
ating and deactuating the tensioning device can be ac- 
complished by compression, tension, or other force be- 

5 ing exerted on the tensioning device that temporarily de- 
creases the tensioning force exerted by the device. For 
example, in the embodiment of Figure 3-5 using a coil 
spring, the spring 68 is compressed and when the com- 
pression is released, the tensioning device locates the 

10 insert by bringing bearing surfaces 36 of stationary lo- 
cator element 30, proximate the cutting edge to be lo- 
cated into contact with bearing surface 82 of the station- 
ary locator element of the toolholder. In a preferred em- 
bodiment, the machine operator can simply "snap" the 

15 insert into place on the insert receiving seat 46, reducing 
downtime by making insert changing easier and faster. 
[0043] Figure 6 shows a second embodiment of the 
invention whose external appearance is substantially 
the same as that shown in Figure 3, but having different 

20 features of the invention, in particular different toolhold- 
er locator elements as shown in this crossectional view. 
The stationary locator element 64 positioned proximate 
the active cutting edge, is integral with the toolholder 
body 42. The movable locator element and tensioning 

25 device are integrally formed as a resilient spring pin 68. 
The spring pin head 67 is movable substantially trans- 
verse to the longitudinal axis of the pin by flexing the 
spring pin shank 69. The movement allows mating en- 
gagement of the insert and toolholder locator elements, 

30 by temporarily decreasing the distance "L" between 
toolholder locator elements 64 and 68. When flexion is 
release on the spring pin, bearing surface 80 on spring 
pin head 67 engages the bearing surface 36 of insert 
stationary locator element 32 and draws the insert into 

35 the toolholder pocket. As a result of this movement, the 
bearing surface 36 of the stationary insert locator ele- 
ment 30 proximate the active cutting edge is brought into 
contact with bearing surface 82 of the stationary tool- 
holder locator element 64 locating the insert against this 

40 stationary reference point proximate the cutting edge. 
[0044] Another preferred embodiment of the present 
invention is shown in Figure 7, where the toolholder 40 
is a milling cutter and the insert body 12 is polygonal. 
The body includes a top surface 1 4 and a bottom surface 

45 1 6 that are substantially parallel to each other and con- 
nected by a peripheral wall 1 8 extending therebetween. 
Optionally, the top and bottom surfaces may be non-par- 
allel. As shown more clearly in Figure 7A, the peripheral 
wall 18 is comprised of flanks 20, 21, 22, and 23. Cor- 

50 ners 33, 35, 37 and 39 are formed at the intersection of 
respective pairs of the flanks. The flanks form cutting 
edges 24, 25, 26 and 27 at the intersection of the flanks 
with the top surface 14. As shown, corner 35 and its re- 
spective cutting edges 24 and 25 are the "active cutting 

55 edges", but it will be recognized that other corners may 
in turn be placed in the active position relative to the 
toolholder and located as hereinafter described. In this 
embodiment, the insert locating unit comprises station- 
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ary insert locator elements 29, 30, 31 and 32, formed as 
recesses in the insert body 12. Optionally, the recesses 
may be modified to through and through holes enabling 
use of additional cutting edges on the bottom of the in- 
sert. Each stationary insert locator element is disposed 
closely proximate a corresponding corner and the re- 
spective cutting edges which intersect thereon. In this 
embodiment, at least two of the stationary locator ele- 
ments are matingly engaged with toolholder locator el- 
ements during use. As shown more clearly with refer- 
ence to Figure 8, the stationary insert locator element 
30 closely proximate the active cutting edges 24 and 25 
locates the insert by contact between its bearing surface 
36 and stationary toolholder locator element 64 bearing 
surface 82 when the insert is drawn into the toolholder 
pocket. The insert is drawn into the toolholder pocket by 
the moveable toolholder locator element and a tension- 
ing device integrally formed in this embodiment as a 
spring pin 68. The spring pin 68 flexes from side to side. 
When compressed, the spring pin shank 69 bends 
thereby reducing the distance "L" between the toolhold- 
er locator elements sufficiently to allow mating engage- 
ment with the insert locator elements. Releasing the 
compressive force allows the spring pin to straighten 
and exert a rearward force on the insert through contact 
between bearing surfaces 36 and 80, as previously de- 
scribed herein. The rearward movement abuts bearing 
surfaces 36 and 82 thereby locating the insert. An addi- 
tional feature of this embodiment is forces perpendicular 
to the insert receiving seat 46 generated by the pins that 
can make additional holding means unnecessary. Near 
the bottom surface 1 6, bearing surfaces 36 of the insert 
are substantially perpendicular to the insert bottom sur- 
face, forming a columnar portion of the insert stationary 
locator elements 30 and 32. At a selected distance in- 
ward from the bottom surface 16 of the insert, bearing 
surfaces 36 angle away from the longitudinal axis of in- 
sert stationary locator elements 30 and 32 thereby form- 
ing a frustroconical portion 38 terminating at floors 34. 
The bearing surfaces 80 and 82 of the toolholder locator 
elements are provided with similar frustroconical por- 
tions adapted to matingly engage stationary insert loca- 
tor elements 30 and 32. The bearing surfaces 36 of the 
insert stationary locator elements 30 and 32 are modi- 
fied to form wedges that translate force from the ten- 
sioning device into vertical and horizontal vector com- 
ponents that draw the insert into the pocket and against 
the insert receiving seat 46. 

[0045] Figures 9 and 1 0 show another embodiment of 
the present invention having a modified insert locating 
unit and a modified toolholder locating unit. The polyg- 
onal insert 10 is positioned in the insert receiving region 
44 of toolholder 40 with corner 35 located to perform 
cutting actions on a workpiece. Cutting edges 24 and 
25 are positioned to function as the active cutting edges. 
Stationary insert locator elements 30 are disposed on 
bottom surface 16 in a manner similar to the first em- 
bodiment so as to reduce the distance between the sta- 



tionary locator element 30 matingly engaged with the 
stationary toolholder locator element 64 and cutting 
edges 24 and 25 in "active" position. A stationary insert 
locator element 32 is disposed on top surface 14. Sta- 

5 tionary insert locator element 32 extends into insert 
body 12 and has a curved bearing surface 36. In an al- 
ternative embodiment, stationary insert locator element 
32 has planar bearing surfaces and terminates in a floor 
within insert body 12. Stationary toolholder locator ele- 

10 ment 64 is disposed in a bore 50 positioned on the distal 
end of insert receiving seat 46 close to cutting edges 24 
and 25 to be located. Stationary toolholder locator ele- 
ment 64 has bearing surfaces 82 for locating the insert, 
and thereby the cutting edges, thereagainst. Clamp 58 

15 and screw 56 function as the movable toolholder locator 
element and tensioning device in this embodiment act- 
ing to locate the insert 10 against stationary locator el- 
ement 64. Clamp 58 has a bearing surface 80 for con- 
tacting bearing surface 36 of stationary insert locator el- 

20 ement 32 when screw 56 is actuated. The downward 
force created by actuation of screw 56 is transmitted to 
bearing surface 80 through clamp 58. In a manner 
known in the art, contact between bearing surfaces 36 
and 80 translates the downward force into vector com- 

25 ponents in the downward and rearward direction, rear- 
ward meaning in a direction which tends to move the 
insert in the plane of the insert receiving seat and toward 
the toolholder body. These downward and rearward vec- 
tor components act on the insert to cause abutment of 

30 bearing surfaces 82 and bearing surfaces 36 of insert 
stationary locator element 30 proximate cutting edges 
24 and 25. It will be understood that the insert may be 
indexed to bring other cutting edges into active position 
and the stationary insert locator element proximate 

35 those cutting edges will then be used to locate the insert 
as previously described. 

[0046] An additional benefit of the invention is shown 
in Figures 9 and 1 0: the versatile shape of the toolholder 
pocket. As shown by the position of sidewall 48, the tool- 

40 holder is not limited to a particular shape of insert and 
can use a number of different sizes of insert. A variety 
of sizes and shapes of inserts according to the invention 
may be manufactured with stationary locator elements 
disposed thereon that correspond to the position of lo- 

45 cator elements on the toolholder. Further, in this embod- 
iment, different size clamps can also be employed to ac- 
commodate different inserts such that the clamp func- 
tions as the toolholder movable locator element as de- 
scribed above. 

50 [0047] Figures 1 1 and 1 2 show an alternative embod- 
iment of the invention wherein insert stationary locator 
elements 30 and 32 protrude from bottom surface 16 
and the toolholder locating unit is modified to matingly 
engage the protrusions. This embodiment is preferred 

55 for use with small inserts and toolholders, where the in- 
elastic nature of the insert protrusions improves reliabil- 
ity of location. Insert receiving region 44 has an insert 
receiving seat 46, and an integral tensioning device 70. 
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The insert receiving seat 46 is penetrated by stationary 
toolholder locator element 64 and movable toolholder 
locator element 66, in the form of bores, having bearing 
surfaces 82 and 80, respectively. The toolholder locator 
elements extend substantially orthogonal to insert re- 
ceiving seat 46, but may optionally be disposed at other 
angles, as previously described herein. Insert stationary 
locator elements 30 and 32 have bearing surfaces 36, 
which terminate in floors 34, for contacting bearing sur- 
faces 80 and 82, respectively. The insert locator ele- 
ments 30 and 32 extend from bottom surface 16 sub- 
stantially orthogonal thereto, but may extend at angles 
corresponding to the a and |3 angles of the toolholder 
bores. 

[0048] Tensioning device 70 allows slight non-perma- 
nent deformation of the insert receiving region 44, in re- 
sponse to deactuating force exerted on the tensioning 
device, and may be aflexing slot or similar device known 
in the art. The deactuating force exerted on the tension- 
ing device need only be sufficient to temporarily change 
the distance "L" between the toolholder locator ele- 
ments thereby allowing mating engagement of insert 
stationary locator elements 32 and 30 with stationary 
toolholder locator element 64 and movable toolholder 
locator element 66, respectively. In this embodiment, 
the deactuating force causes the movable toolholder lo- 
cator element 66 to move slightly further away from the 
stationary toolholder locator element 64. When the de- 
actuating force is released, tensioning device 70 actu- 
ates causing the movable toolholder locator element 66 
to move closer to the stationary toolholder locator ele- 
ment 64 bringing bearing surface 36 of the movable lo- 
cator element 66 and bearing surface 80 of insert sta- 
tionary locator element into abutment thereby locating 
the insert. 

EXAMPLES 

Example 1 

[0049] A turning insert of commercial grade cemented 
carbide and a steel toolholder according to the second 
embodiment of the present invention was tested in ma- 
chining 356 Aluminum at speed 1 500 SFM, feed .01 0-. 
030 " FPR, depths of cut .010-.200". The insert style 
was a turning insert as shown in Figures 1 and 2, having 
0.171 inch diameter recesses in the insert and a tool- 
holder having two steel pins, to matingly engage the re- 
cesses, the rearward pin being a spring pin. The dis- 
tance "d" between the insert flank and the recess was 
0.078 inches. The insert was located on the toolholder 
by deactuating the spring pin, matingly engaging the 
toolholder pins with the insert recesses and actuating 
the spring pin. The spring pin head then moved rearward 
causing engagement of bearing surfaces on the insert 
recesses and toolholder pins. Initially, a clamp and 
screw holding device was used to secure the insert. The 
insert was observed in use and no displacement of the 



insert was noted. Thereafter, the holding device was re- 
moved and machining operations including turning, fac- 
ing, backfacing and grooving were performed to test the 
limitation of the six degrees of freedom of movement of 
5 the insert. Surprisingly, despite having no holding device 
in place, the insert retained its location on the toolholder 
and produced an acceptable part finish. No fracture or 
chipping of the recesses was noted. 

10 Example 2 

[0050] The indexability tolerances of a cutting insert 
and toolholder according to the present invention were 
compared to conventional locating means. An insert of 
15 commercially available grade cemented carbide as 
shown in Figures 1 and 2 was the selected geometry in 
a comparison test with a prior art insert of the same ge- 
ometry. The prior art insert was located using conven- 
tional means, by abutting the flank of the insert on the 
20 opposite end of the insert from the active cutting edge 
with the toolholder pocket sidewalk The insert of the 
present invention was located according to the second 
embodiment. The prior art insert active cutting edge was 
located to within a tolerance of ± 0.001 inches: The in- 
25 sert of the invention was located to within a tolerance of 
± 0.00025 inches, an improvement of 300%. The results 
of testing showed that inserts of the present invention 
exhibit improved tolerances compared to prior art in- 
serts of the same geometry. 
30 [0051] It is intended that the specification and exam- 
ples be considered as exemplary only. Other embodi- 
ments of the invention, within the scope and spirit of the 
following claims will be apparent to those of skill in the 
art from practice of the invention disclosed herein and 
35 consideration of this specification. All documents re- 
ferred to herein are incorporated by reference hereby. 



Claims 

40 

1. A cutting tool comprising: 

(a) a toolholder having an insert receiving re- 
gion comprising an insert receiving seat, 

45 (b) a cutting insert securable within the region 

having a body defined by a top surface, a bot- 
tom surface and at least one flank extending 
therebetween, and at least one cutting edge 
formed by intersection of one of the flanks and 

50 one of the surfaces, 

(c) a first locating unit disposed on the insert 
body, the first locating unit comprising first and 
second stationary locator elements disposed 
on at least one of the surfaces, the first station- 

55 ary locator element positioned proximate a cut- 

ting edge to be located, 

(d) a second locating unit disposed in the insert 
receiving region, the second locating unitcom- 
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prising first and second toolholder locator ele- 
ments, at least one of the toolholder locator el- 
ements being adapted to matingly engage at 
least one of the stationary locator elements, 

(e) the locator elements comprising bearing 5 
surfaces 

(f) a tensioning device for urging bearing sur- 
face on one of the toolholder locator elements 
into abutment with the bearing surface of the 
first stationary locator element. 10 

2. A tool comprising: 

(a) a toolholder having a toolholder body com- 
prising an insert receiving region having an in- 15 
sert receiving seat, 

(b) a toolholder locating unit disposed in the in- 
sert receiving seat, 

(c) an insert having a body defined by a top sur- 
face, a bottom surface and at least one flank 20 
extending therebetween, and at least one cut- 
ting edge formed by intersection of one of the 
flanks and one of the surfaces, the insert being 
releasably secured on the insert receiving seat, 

(d) an insert locating unit disposed on one of 25 
the surfaces and adapted to matingly engage 

the toolholder locating unit 

(e) a tool periphery formed by combining out- 
lines of the insert receiving region and the in- 
sert, the toolholder locating unit and the insert 30 
locating unit being encompassed by the tool pe- 
riphery, whereby the locating units lie internal 

to the bodies. 

3. A toolholder for holding a cutting insert, the cutting 35 
insert defined by a body having a top surface, a bot- 
tom surface, a flank extending therebetween, an ac- 
tive cutting edge formed by intersection between a 
portion of the flank and the top surface and an insert 
locating unit having a first and second insert locator 40 
elements disposed on at least one of the surfaces, 
comprising: 

(a) a toolholder body and an insert receiving re- 
gion comprising an insert receiving seat for 45 
contacting the bottom surface and a toolholder 
locating unit for matingly engaging the insert lo- 
cating unit; 

(b) the insert receiving seat having a distal por- 
tion for supporting the active cutting edge dur- 50 
ing use; 

(c) the toolholder locating unit comprising: 

i) a first toolholder locator element dis- 
posed on the distal portion and having ref- 55 
erence bearing surface for abutting first in- 
sert locator element bearing surface prox- 
imate the active cutting edge; 



ii) a second toolholder locator element for 
engaging a second insert locator element 
and having second bearing surface for 
contacting second insert locator element 
bearing surface; 

iii) one of the first and second toolholder lo- 
cator elements being movable in relation to 
the toolholder body for urging the first insert 
locator element bearing surface against 
the first toolholder locator element bearing 
surface; 

iv) a tensioning device for moving one of 
the first and second toolholder locator ele- 
ments. 

4. A toolholder for holding a cutting insert, the insert 
having a top surface, a bottom surface, a flank ex- 
tending therebetween and a cutting edge formed by 
intersection between a flank and the top surface, 
comprising 

(a) an insert receiving seat for contacting the 
bottom surface of an insert, the seat having a 
distal end for supporting an insert cutting edge 
during contact between the cutting edge and a 
workpiece, and 

(b) a locating unit for locating the insert on the 
seat substantially independent of contact be- 
tween the insert flanks and the toolholder, the 
locating unit comprising a toolholder stationary 
locator element for mating engagement with a 
stationary locator element positioned on the in- 
sert bottom surface, the toolholder stationary 
locator element positioned on the distal end, a 
movable locator element for bringing bearing 
surface on the stationary locator elements into 
mutual abutment and a tensioning device for 
actuating the movable locator element. 

5. A cutting insert of hard wear resistant material re- 
leasably securable in a toolholder comprising 

(a) top and bottom surfaces, 

(b) at least one flank extending therebetween, 

(c) a cutting edge formed by intersection of the 
at least one flank and the top surface, at least 
a portion of the cutting edge being an active cut- 
ting edge during use, 

(d) an insert locating unit for engaging a tool- 
holder locating unit disposed on the toolholder, 
comprising a plurality of locator elements dis- 
posed on the surfaces and internal to the at 
least one flank, 

(e) at least one of the locator elements posi- 
tioned proximate the active cutting edge and 
adapted to matingly engage a toolholder loca- 
tor element positioned in an insert receiving re- 
gion of a toolholder, 
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(f) bearing surface on the locator elements for 
contacting adjacent bearing surface on the tool- 
holder locating unit during mating engagement 
in response to forces exerted by a tensioning 
device on the toolholder, thereby locating the 
active cutting edge substantially independent 
of contact between the at least one flank and 
the toolholder. 

6. The cutting insert of claim 5 wherein the locator el- 
ements comprise bores for matingly engaging pins 
on a toolholder and bearing surface circumscribing 
the bore for frictionally limiting rotational and trans- 
lational movement of the insert. 
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